The anti-leukaemic effects and the mechanism of sodium selenite.
The anti-proliferative effects of selenium were studied both in vivo and in vitro. At a selenium concentration of 0.6 micrograms/ml, cells from patients with ALL-L1, L2 and AML-M1, M3 and M5 were more sensitive than cells from patients with CML. Cells from patients with AML-M2, CLL and leukaemic lymphoma were least sensitive. Normal bone marrow or peripheral blood cells were not sensitive to selenium at this concentration. In the mouse leukaemia models (L797, L615, L7712), the sensitivity of leukaemic cells were: L797 (93% cytotoxicity) greater than L615 (49.7% cytotoxicity) greater than L7712 (4.4% cytotoxicity). Sodium selenite injected i.p. increased the longevity of L797-inoculated mice. Administration of 40 micrograms selenium daily for 7 days resulted in a significant increase in the longevity of mice inoculated with 10(5) L797 cells. However, no remarkable increase of the longevity was observed in either L615- or L7712-inoculated mice after treatment with sodium selenite for 7 days. Treatment of the HL-60 leukaemic cell line with selenium caused a dose- and time-related decrease in DNA, RNA and protein syntheses as measured by [3H]-thymidine, [3H]-uridine and [3H]-leucine uptake respectively. The inhibitory effect of selenium on DNA synthesis was reversed when selenium was removed from the medium, demonstrating that selenium-induced inhibition of DNA synthesis was due to interference with DNA biosynthesis rather than DNA template damage. These results suggest that the anti-leukaemic effect of sodium selenite is associated with inhibition of DNA replication, transcription and translation.